INTRODUCTION
Two different methods of analysis of plate bending are discussed in this paper. The plate behaviour is assumed to be represented by using the linear thin plate theory where the Poisson-Kirchoff assumption holds. Then the main structural results of the bending of the plate can be obtained by solving the following boundary value problem: (2) where (xj, x 2 ) represents a co-ordinate system in the plane middle surface of the plate, A and A are the plate domain and its boundary (adherence) respectively. L is a fourth order differential operator. In the case of an orthotropic homogeneous plate this operator becomes: The use of the orthotropic plate as a modelling tool, particularly in relation to bridge decks is given among others in reference (1) . u> = (Jfi, Xi) is the deflection normal to the plate middle surface at point (jc 17 jc 2 ), and b = b(x l ,x 2 ) is the corresponding distributed external forces.
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At each point of the boundary A two conditions must be specific values (zero in the case of homogeneous boundary conditions).
The closed form solution of the problem given by equations (1) and (2) can be reached for only a very simple case. In general, a numerical solution must be considered, by the unknown function in the form:
where TV, -=Nj(xi, are prescribed shape functions (subject to same broad conditions) and are unknown coefficients.
In the case of the boundary methods (Trefftz methods) the shape functions must satisfy the following conditions:
or take into account the linearity of the operator L :
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In general for arbitrary values of a t the function cj does not fulfil the boundary conditions, i.e.
B(w) = 0
The coefficients a-t can be found by satisfying the condition (4) along the boundary in some sense (locally, average, etc.). In reference (2) several methods to obtain the coefficients dj are shown. Namely they can be divided into two groups. The first corresponds to the weighted residues, i.e. the n equations to find the coefficients a,• are:
where W is a vector of dimension (n x 2) containing the weighted functions and ds is the differential length of A. The second group of methods are given from the stationary condition of the functional: n = B KB ds (6) where K = diagtA'j^), is a diagonal weighted error matrix.
The stationarity condition of (6) corresponds to the values of a j satisfying the simultaneous linear equations:
Both kinds of numerical methods carry out a convergence process in mean sense; because of that it is not possible to find the singularities noticed by Williams. The solution given by Samartin 4 corresponding to a rectangular orthotropic plate has been extended in ref. 2 in order to consider skew orthotropic plates, i.e. simply supported plates along two parallel opposite edges and the two remaining edges with arbitrary geometry and boundary conditions. Different weighted functions W and error matrices K have been considered and compared, 2 for the special simple case of a parallelogram plate. From this comparison, the solution obtained by the functional use of the matrix K(s) and the corresponding dual values to the essential and natural specified boundary conditions has been proved to give the best results. In this sense this paper represents an extension of ref. 5, since we are going to consider non-symmetrical shapes, other loading cases and boundary conditions. Moreover, the rule to identify the best weighting functions is also given. A comparison between this boundary method and the FEM is carried out. Both types, conforming and non-conforming finite elements, are used in this comparative study.
GEOMETRY AND LOADING CASES
Two plate geometries have been considered, namely, parallelogram plates with skew angles (a) 30° and 45° and different ratios between the lengths L 2 and L y (Fig. 1) . The boundary conditions have been simply supported along the sides of length L 2 and two cases of boundary conditions along the two other edges are simply supported and free. The loading cases analysed are summarised as follows (see (e) Longitudinal knife load parallel to the free edges (sides of length Lj) and passing by the middle point of the plate. Intensity, 10 tm -1 .
All the analysed plates have been assumed to be isotropic with Young's modulus: E = 2.1xl0 6 tnf 2 and thickness t= 1.00 m. The Poisson ratio has been assumed to be i> = 0.15 for the plate with two free edges and v = 0.20 for the plates with all edges simply supported. For these plates constant D is defined as follows: 
SKEW PLATES WITH TWO FREE EDGES

Plates with skew angle a = 30°
In the Boundary Method (BM) the number of shape functions used has been between 16 and 24, depending on Table 1 the different ratios L 2 \Ly considered are given. The Finite Element Method is applied by using the program SAP IV, with a finite element mesh of 64 elements, as represented in Fig. 3 .
The results are vertical displacement, w (cm), and the longitudinal bending moment, m u (mt/m), at the plate middle point.
The comparison between these two results are given in Table 1 .
Plates with skew angles a -45"
The same results defined in the previous section are used to observe the computational efficiency of each method. In order to compare a similar number of simultaneous linear equations to be solved in each method, different finite element meshes (Fig. 4) have been considered. The results obtained are summarised in Table 2 for the particular geometric case of the plate L 2 :L i = 1.
It is interesting to point out the greater differences between the deflection values and the bending moments. The explanation for this situation may be such that the Central deflection <j (cm) and longitudinal bending moment (m ll (mtjm) -skew plate a = 30° ) 
SKEW PLATES WITH SIMPLY SUPPORTED EDGES
It is also interesting to compare the two methods FEM and BM in the analysis of plates with other boundary conditions along the sides L x different to the free edge. The case considered was that of a plate simply supported along its contour under uniform load of intensity q. The BM solution is compared with that obtained by the use of the conforming triangular hyperelement described in ref. Table 3 .
These results show a good agreement between the BM (with six Fourier terms, i.e. n = 24) and the 'exact' values UJ, UJ,,,U) V OJ , U) x , UJy , U)" " 
